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The author compares the relative successes of three different teaching techniques in seminars for a first 
year university course. This paper tests to see if there is one overriding approach that enables all students 
to learn effectively in seminars or whether different students benefit from different teaching techniques.  
An experiment is carried out on a subset of a first year group in Semester 1, 2001 for five separate fifty-
minute sessions. Five groups are taught using one teaching technique based around the idea of passive 
learning. Five further groups are taught using a second technique based on active learning within small 
groups. The remaining three groups face a third approach based on a combination of the other two tech-
niques. The students are monitored throughout the course. The assessment is based on (a) written and 
verbal tests at the end of the course, (b) participation in seminars and (c) attendance at the seminars and 
at the written/verbal tests. The author considers the performance of the students for each of these catego-
ries in the light of a personality questionnaire designed to ascertain preferred learning styles. She also 
considers the students’ responses to a final questionnaire that asks for the best and worst features of the 
seminar in which they were placed. The investigation aims at establishing if there is a link between stu-
dent performance in tests, preferred learning styles and the teaching methods adopted. The ultimate goal 
is to deliver seminars that offer the students the best possible learning environment. 
While the author finds that participation figures are considerably higher for one particular teaching style 
(namely a combination of the techniques adopted in the other two methods), no such correlation is found 
for any of the other tests. Furthermore, there is no obvious link between preferred learning type and test 
performance. It is also noted that in the post-test questionnaires there is only high praise from the stu-
dents for the combination approach but criticism for each of the other two approaches. The results from 
this experiment would suggest that there is no single teaching style that produces higher student test re-
sults. However, since the participation figures are high for the combination approach and the student re-
sponse to this is so positive, the combined approach of “teaching around the cycle” may be optimal for 
this course. Furthermore, the author also notes that individual tutor qualities may be influencing the data 
yet this variable is very difficult to measure or quantify.  
Keywords: learning styles, teaching methods, small-group work. 
Introduction  
The aim of this paper is to highlight a challenge 
faced by many university teachers and to consider 
a practical method of dealing with the situation. 
Biggs (1994) summarizes the problems faced by 
teachers in higher education. He notes that re-
sources are constrained and hence class sizes are 
on the increase with the emergence of mass meth-
ods of teaching and assessment. Restrictions also 
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exist in the structure of the degree programs themselves and the manner with which they are delivered. 
The end result is that many students have little contact with their lecturer and the lecturer has limited 
chance to assess the course and the progress of the students. Since little can be done to change the over-
all picture, the lecturer must work “smarter” and use the teaching time available in the best possible way. 
A weekly seminar in which the large lecture group is divided into smaller groups of fifteen students or 
less could hold the key. This provides an opportunity for the student to learn in a less formal environ-
ment than the lecture theatre. Furthermore, the lecturer has direct contact with the students. However, 
the pertinent question is, “How should the seminar be organized?” 
There exists a vast literature in the area of education and while space permits the inclusion of a detailed 
analysis, Biggs (1994) provides an excellent summary of the competing models. He outlines the various 
theories of learning and notes how opinion on these has evolved over time. However, his most salient 
points concern the link between research and teaching. He notes the importance of a sound theory under-
lying the practicalities of teaching but also that the theory should be derived from the individual teaching 
context.  
In light of this, the author compares the relative successes of three different teaching techniques in semi-
nars for a first year university course in Finance. The aim is to deliver seminars that offer the students 
the best possible learning environment. This paper tests to see if there is one overriding approach that 
enables all students to learn effectively in the seminars of this course or whether different students bene-
fit from different teaching techniques.  
Background 
The author of this paper is neither a psychologist nor theorist in the area of education. Quite simply she 
is on the front line of teaching and seeks practical, sensible approaches to teaching seminars in a large 
first year university course. 
At this stage it should be noted that the same arguments may be applied to courses in Information Tech-
nology. Certainly, there is growing demand for these courses in universities worldwide since companies 
demand graduates to be competent in the use of computing in the workplace. Hence the same problems 
of large class sizes are encountered. However, of equal importance is the fact that Finance and IT are 
inextricably linked (See the work of Penceck and Bialaszewski (2001)). Hence techniques that aid both 
disciplines would be welcomed.  
This experiment is carried out on a subset of the first year Finance group at Adelaide University in Se-
mester 1, 2001. It is based on a pilot experiment run on the same course in the previous year, the results 
of which may be found in the proceedings of the OOICTL Business 2000 International Conference, 
(2000). There are 450 students registered to take this course. They come from a variety of academic 
backgrounds and have very different requirements of the course. For instance, some will aim to major in 
a completely different area and hence choose Finance as a one-year option to get a basic overview of the 
subject. At the other end of the spectrum there are students who wish to major in Finance. It follows that 
the course must be relevant for those wanting a one-year option but also for those wishing to pursue Fi-
nance in later years. 
In terms of course structure, each student faced two lectures per week for the duration of the twelve-
week semester. They were also required to sign up for a weekly seminar. The students were divided into 
30 seminar groups according to their timetable commitments. The experiment was then carried out on 
thirteen such groups for five separate fifty-minute sessions. Five groups (i.e. ninety six students) were 
taught using one teaching technique. A further five groups were taught with a second technique. The re-
maining three groups faced an alternative approach that consisted of a combination of the other two 
techniques.  
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Experiment 
Different Approaches to the Seminar 
A frequently used technique is to treat the seminar as the opportunity for a mini lecture. The students are 
required to prepare a response to the task in question before the seminar time. During the seminar, the 
lecturer uses the whiteboard or overhead facility to supply a sample response to the task. The relative 
merits of this approach are discussed in Brown and Atkins (1996). This is one of the teaching methods 
adopted in this experiment. 
A second approach used in the experiment concerns small group activities. The benefits are well docu-
mented in the literature but are summarized particularly well in Andresen (1993). Here the same task is 
set and students come prepared. However, learning becomes an active rather than passive activity.  The 
lecturer still has an important role to play in guiding the session but is no longer providing the answers. 
The emphasis is on engaging activity and encouraging participation. This technique is important in IT 
education as noted by Onay (2001) and also Novitski (2001). 
This approach is certainly not new. Indeed, small group teaching has its roots in the work of Plato’s 
teacher, Socrates who used subtle questioning as his strategy! While times may have changed, the prin-
ciples behind small group teaching remain the same, namely the development of communication and 
intellectual skills plus the personal development of the students. Small group teaching did not really 
emerge until the late nineteenth century and the term “small group teaching” encompasses a whole host 
of different techniques. There are many different possibilities here. For an excellent coverage of the dif-
ferent small group learning methods see the Supplemental Instruction, University of Missouri-Kansas 
City (1995) and for a discussion of the perceived benefits of this approach see Luker (1987).  
In this experiment the jigsaw learning method, also known as the “syndicate” approach, is adopted. The 
group is divided into smaller sub-groups and each works on some portion of the problem. At the end of 
an allotted time frame, they then share their results with the rest of the group. This method was chosen 
since it is suitable for the nature of the tasks presented to the students in this particular course. It is also 
widely used (Collier 1969, 1985) since it has been shown to be effective when a complex issue can be 
decomposed into smaller tasks.  
The third method adopted in the experiment consists of a combination of the two techniques described 
above. In particular, the tutor incorporates the mini lecture method with periods of group work. The 
seminar then contains a period of reflection where the student formulates his/her own ideas in isolation 
and then a further period of active learning in groups. This combination of reflective and interactive 
learning is not new to the IT literature. Indeed this has been adopted by Kinshuk (2001) in the develop-
ment of an intelligent tutoring system. 
Index of Learning Styles 
Prior to the experiment, the students were asked to complete a learning styles questionnaire to ascertain 
their preferred methods of learning. This information then provided a benchmark to establish whether 
the mode of teaching in their seminar group corresponded to their preferred mode of learning. It was 
stressed that this exercise was entirely voluntary and that a refusal to take part would in no way disad-
vantage the student in this course.  
At the time of writing, there are a number of excellent tests that have been used in educational settings 
and also in the workplace. These include the Myers-Briggs Type Indicator based on Carl Jung’s concept 
of psychological types. Participants are categorized into sixteen different learning style types. For further 
details and applications see Lawrence (1994) and McCaulley (1990). A second learning style model is 
that of Kolb (1984). Again participants are classified but this time into four basic types of learners. The 
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Herrmann Brain Dominance Instrument (1990) considers learning in the context of reliance on different 
quadrants of the brain. Once more, there are four basic learning types. Finally, there is the Felder-
Silvermann model used in this analysis. Applications of this are predominantly in the engineering field 
(Felder and Silvermann (1988) and Felder (1996)). 
There are a number of reasons why this index was chosen above the others. First, it was easy to imple-
ment. Second, it was straightforward from the student’s point of view. Clearly it was crucial that the stu-
dent be able to understand the questions and be able to interpret the results. Third, it was noted (Felder, 
1996) that the choice of model was immaterial since each provided the same basic information.   
Felder and Silvermann classify student learning in five ways. First they consider sensing versus intuitive 
learners. Sensing learners are ones that are geared towards facts, procedures and problem solving. They 
are practical and hence good at hands-on work and pay attention to detail. The intuitive learner, by con-
trast, focuses on theories and their meanings while being conceptual and innovative in their approach. 
They are quick to understand new concepts and more likely to be able to deal with mathematical formu-
lations than the sensing learner. 
The second distinction is between the visual and verbal learner. Visual learners prefer an environment 
where material is presented through diagrams, pictures and charts. Verbal learners prefer the written 
word and spoken explanations. The third category considers inductive versus deductive learners. Induc-
tive learners look at the specific to the general scenario. Deductive learners are more comfortable with 
the general to the specific. 
The next classification considers whether learners are active or reflective. Active learners benefit from 
trying things out and working with other people to find a solution. Reflective learners prefer to think 
things through on their own first and to work alone. Finally, learners may be sequential or global in their 
approach. Sequential learners prefer to learn material in an order and in small steps. The global learner, 
however, is more comfortable when learning in large leaps. He/She tends to grasp the big picture before 
seeing the finer details and small connections. 
Felder and Silverman provide an index of learning styles that is based on the testing of four out of five 
of these categories (omitting the inductive/deductive category). The test consists of 44 multiple-choice 
questions relating to simple day-to-day procedures which are answered by either (a) or (b). There are 11 
questions for each category. The test itself can be carried out using the computer or with pen and paper. 
After the students had completed the questionnaire, the totals for each category were summed to estab-
lish the extent to which each student preferred one mode of learning to another in each category.  
At that stage, the author discussed each individual student’s results with him/her confidentially before 
discussing with the group how different types of learners could help themselves in the university envi-
ronment. Felder notes how each type of learner can benefit and it is hoped that having publicized this 
within the course, students can obtain a richer understanding of how they function as learners and what 
they can do to help themselves. 
Experimental Design 
Each group faced the same set of seminar questions presented to them in the course booklet alongside 
their lecture notes at the outset of the course. For each group, attendance for each of the five sessions 
was noted and an ice breaking exercise carried out at the start of the first session in order that the stu-
dents were introduced to their colleagues. For the groups in which the mini lecture method was adopted, 
the tutor then progressed through the tasks set for the students and provided answers on the board at the 
front of the room stopping at regular intervals to ask for questions and comments. For the groups in 
which the jigsaw method was used, the tutor formed subgroups at the start of each session. The members 
in each group were rotated on a weekly basis to ensure that students were working with different col-
leagues every time. Each subgroup was asked to consider one of the seminar questions and was given a 
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fixed time limit to consider their response. When the time was up, each group presented its work and 
then an open forum followed when questions and comments were taken from the rest of the group. This 
process was then repeated for the remaining four weeks of seminars. 
At the end of the course, the students were assessed by written and verbal tests. These tests were only 
being offered to students within the experimental groups and hence they could not be made compulsory. 
However, the degree of participation was also useful information for the experiment. The written test 
comprised three short answer questions that were related to those seen in seminars. They had 25 minutes 
to attempt these. After a short break, the group was divided into subgroups and each group presented 
with a problem relating to the material in the course. They were given five minutes to discuss the subject 
area and give a small presentation on that area. During this period of discussion, the tutor circulated 
amongst the groups assessing each student’s level of participation.  
At the end of the written and verbal tests, students were presented with a questionnaire designed to dis-
cover what they liked and disliked about their seminar program. In particular, the aim was to rate the 
response of students who were in seminar groups not consistent with their preferred method of learning. 
Had the seminars helped the student to learn outside his/her preferred method of learning? This marked 
the end of the experiment.  
Assessment  
The students were assessed in a number of ways: 
(a) Attendance at seminars and at the final tests 
(b) Participation in seminars 
(c) Written test 
(d) Verbal test 
(e) Questionnaires 
(f) Results from Index of Learning Styles 
Categories (a) to (d) were assessed on a points basis and the results tabulated in the following subsec-
tion. At each stage, a comparison was made between the different groups.  
The three questions in the written tests were graded in the same way as in the exam i.e. each one was 
worth six marks. It was believed that this would be of more help to the students in their revision for the 
final exam. For the verbal test, each student was awarded a maximum of six marks. 
Students received a mark for attendance at each of the seminars and at the final written and verbal tests. 
A grade of one was awarded for each seminar attendance and zero for non-attendance. This means that 
the maximum grade available was six marks. 
Student participation was assessed again on a mark of 1-6 in terms of student contribution to a session 
and general attitude to learning. It is recognized that this is a subjective way of evaluating degree of par-
ticipation and hence the results of this section should be viewed with a degree of caution. 
The questionnaires were considered in the light of which group the student was from, the results from 
his/her learning styles index and the grades obtained in categories (a)-(d). 
Evaluation of Results 
Table 1 contains some basic statistics from the experiment. The first point to note here is that while there 
were 96 students in the mini lecture and also the jigsaw groups with 54 in the combination groups, only 
108 people in total attended the written/verbal tests at the end of the course. Furthermore, only 74 of 
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these people submitted learning styles questionnaires. Without distributing yet another questionnaire it is 
difficult to ascertain the reason for such a low response rate. One can only speculate at the reasons be-
hind this low response. 
The second point concerning these preliminary statistics concerns the end of course questionnaire on 
seminar style. The students were asked for the best and worst aspects of their seminars. Only 23 people 
specifically addressed the style of the seminar with the majority noting personal characteristics of their 
tutor i.e. whether the tutor had made the subject interesting or whether they had been approachable. Of 
those who did comment on seminar style, it was interesting to note that there were no complaints for the 
methods adopted in the combination groups. Indeed, this approach attracted high praise. By contrast, 
there were some people who detested the jigsaw approach and some who were equally opposed to the 
mini lecture method. It was little surprise to discover that these people had strong preferences for the 
opposite learning style from the group in which they were placed.  
Table 2 contains the results for the students in each 
type of seminar. Note that the author does not pro-
vide any formal statistical tests since in many 
circumstances, the sample size is too small to 
provide any meaningful measure and hence may be 
misleading. It provides the average grades for each 
group since space permits an examination of each 
of the individual cases. The table details results 
from each of the categories: attendance, participa-
tion, written test and verbal test. The first point of 
interest concerns the written and verbal test results. 
In each case, the students in the mini lecture group 
score slightly higher on average than those in the 
other groups. However, the margin here is not sta-
tistically significant. Attendance is very even 
across groups on average. In contrast participation 
is significantly higher in the combination groups 
than in the others. A tentative conclusion to be 
drawn here is that while test grades do not appear 
No. of Students in Mini Lecture Method 96 
No. of Students in Jigsaw Method 96 
No. of Students in Combination Groups 54 
No. Submitting Learning Styles Questionnaire 74 
No. Attending Written/Verbal Tests 108 
No. Commenting on Seminar Style in Post Test Questionnaire 23 



















Written 9.1 8.1 7.5 
Verbal 3.0 2.4 1.7 
Attendance 4.5 4.6 4.3 
Participa-
tion 
3.9 4.6 5.3 
Table 2: A Comparison of Test Results  
Between the Two Types of Seminar. 6 
to be strongly linked with seminar type, participation is higher when a combination of teaching styles is 
used.  
In Table 3 the author provides a discussion of the test results in the light of the outcomes from the index 
of learning styles. For each group, the number of students falling into each category within the index is 
summed and tabulated. The correlation between student types and their test results is then considered.  









































    M J C M J C M J C M J C
A.S.Vi.Se 5 5 7 4.5 5.5 5.5 5.5 7 6.5 4.25 3.5 1.5 5.5 5 6 
A.S.Vi.G 1 2 1 6 6 5 10 6.5 NA 6 1.5 NA 6 5 6 
A.S.Ve.Se - 2 2 - 5 5.5 - 7.5 8 - 3 2 - 6 6 
A.S.Ve.G 1 1 1 6 4 5 9 5 NA 4 4 NA 6 5 6 
A.I.Vi.Se 1 2 - 5 5.5 - 15 5.5 - 3 3.5 - 5 5 - 
A.I.Vi.G - - 3 - - 5 - - 4 - - 0 - - 5 
A.I.Ve.Se - - - - - - - - - - - - - - - 
A.I.Ve.G - - - - - - - - - - - - - - - 
R.S.Vi.Se 8 4 6 5.5 4.75 5 10 7.5 9.25 3 2 1.5 5 4.75 6 
R.S.Vi.G - 3 3 - 5 5.5 - 11 6 - 3 1 - 4 6 
R.S.Ve.Se 2 - 3 6 - 5 13 - 9.75 5.5 - 2 6 - 5 
R.S.Ve.G 1 2 - 6 3.5 - 4 6.5 - 0 3 - 4.5 2.5 - 
R.I.Vi.Se 1 - 3 3 - 4.5 NA - NA NA - NA 3 - 6 
R.I.Vi.G - 1 1 - 6 5 - 4 NA - 3 NA - 4 6 
R.I.Ve.Se - - - - - - - - - - - - - - - 
R.I.Ve.G 1 1 - 6 0 - 11.5 0 - 6 2 - 6 0 - 
Table 3: Average Results for Students in Each Category of the Learning Style Index  7 
Note that since the index classifies student learning on four counts, there are sixteen possible combina-
tions of learning style. While the table illustrates the numbers of students falling into each category, it 
should be noted that for an accurate assessment each individual score should be considered separately. 
The reasoning behind this is as follows. If a student has a slight preference for visual rather than verbal 
learning techniques, in terms of this analysis, he/she joins the “visual” category. However, students with 
a strong preference for visual learning will also join this same category. Thus, it follows that the students 
should be considered on a case-by-case basis since the index does show the extent to which students pre-
fer one mode of learning or another.  
Note that the terms in column 1 refer to the classifications of learning style: Reflective/Active, Sens-
ing/Intuitive, Visual/Verbal and Sequential/Global. The terms M, J and C in columns 5-8 refer to those 
students in the mini-lecture group, jigsaw group or combination group respectively. 
Notably, the majority of students are Sensing, Visual and Sequential learners with a fairly even split be-
tween active and reflective students. This raises some very interesting issues for further research since 
this may reflect the type of student who is attracted to Finance courses in the first place. Alternatively, it 
may be indicative of learning methods used in pre-university teaching. In either case, there is a large 
proportion of the sample with the same basic learning characteristics. 
The next step in the analysis was to establish whether there was a link between preferred learning style, 
the groups in which the students were placed and their test performances.  The main point to note here is 
that figures are given for average performance and hence this may not be as revealing as an examination 
of individual performance. However, it is still a worthwhile exercise to consider any visible trends. 
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In examining average attendance, the author can find no link between learning type, teaching style and 
performance. Attendance appears to be uniform across all teaching and learning types and hence the 
conclusion to be drawn here is that students do not appear to be deterred (or equally they are deterred to 
the same extent!) by different seminar styles. A different story may be said for participation. Certainly, 
participation is high across all types for the combination groups. However, it is interesting to note that 
the reflective learners in the mini lecture groups score higher on average than the reflective learners 
placed in the jigsaw groups. While this is intuitively appealing, the opposite scenario does not hold. The 
active learners in the jigsaw groups do not earn higher average participation grades than those placed in 
mini lecture groups. While space permits a detailed analysis of each student, it would be interesting to 
gain a richer understanding of the dynamics in each seminar group. For instance, it may be that the par-
ticipants of the mini lecture groups formed close bonds early on and hence were comfortable with class 
participation. 
In terms of the verbal tests, the combination groups perform the most poorly on average as indicated by 
Table 2. In examining the reflective learners, it is apparent that those in the mini lecture groups perform 
better on average than those in the jigsaw groups. For the active people, the same pattern emerges with 
the mini lecture groups scoring a higher average grade than the jigsaw groups. This is surprising since 
one would have expected the active learners in the jigsaw groups to outperform those in the mini lecture 
groups. This same feature is seen when examining the average results of the written test. Here the reflec-
tive learners in the mini lecture method outperform the reflective learners in the jigsaw groups and com-
bination groups although the difference between the average scores in mini lecture and combination 
groups is small. The active learners in the mini lecture groups once again outperform those in the jigsaw 
and combination groups. 
One may criticize the data analysis on a number of grounds. First, the author has used averages as op-
posed to a detailed individual analysis. Second the author has considered the categories of learning 
without looking at the degree to which the students hold particular learning preferences. Third, in many 
categories, there are simply too few data points for the results to be meaningful. Nevertheless, the pre-
dominant feature is that there appears to be no apparent link between learning types, teaching style and 
test performance. This, in itself is deserving of attention. 
In terms of evaluation of teaching and learning performance, there is one variable that cannot be easily 
measured, namely the inherent personality traits and qualities of the individual teacher. Anecdotal evi-
dence reveals that some of the toughest math-intensive university courses earn high student praise be-
cause of the attitude of the lecturer in charge. Each of the three techniques had a different tutor each with 
a very different outlook and personality. It follows that this “character” variable may well be playing a 
role in the investigation and influencing the results, yet it is incredibly difficult to measure or quantify.    
At this stage it was hoped that the student questionnaires would throw some light on the subject. As 
mentioned earlier, the students were asked for the best and worst feature of their own seminars. The 
overall aim was to see if certain personality types felt more suited to a particular teaching method. There 
were only 23 people out of 108 participants who specifically addressed the issue of seminar style. The 
remaining students considered personal aspects of the tutor and subject content. Of the minority who 
addressed seminar style the students who complained about their particular groups were those who had 
submitted a learning styles questionnaire that suggested that they were suited to the alternative teaching 
style. Of importance is the fact that there was only high praise from the students in the combination 
groups regardless of their learning types. 
Future Research 
This experiment does not provide any significant evidence to suggest that one teaching style is superior 
to another for this particular course. However, a detailed analysis on individuals would be far more ac-
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curate. Sadly, this was somewhat limited since participation in the learning styles questionnaire and also 
the final written and verbal tests could not be made compulsory in this institution. Hence, there is only a 
complete data set for a small number of students. Therefore, it would be a useful exercise to carry out 
such an experiment on a larger sample size and then identify individuals rather than examine mere aver-
age figures.  
Furthermore, it would be useful to decompose the analysis further to examine particular groups of stu-
dents. For example, the needs of the growing number of overseas students on this program are also a 
concern hence a test to establish their preferred learning styles would be valuable. See the work of 
Ledingham (1993) for a similar test. In addition, it would also be interesting to establish if preferred 
learning style is gender-dependent since this would have serious consequences for the structure of teach-
ing (see Philbin et al (1995)).  
As a final point, it may also be worthwhile exploring the issue of tutor personality qualities in influenc-
ing teaching and learning since this variable may be playing a significant role in this investigation. 
Conclusion 
The results of the experiment suggest that there is no over riding superior teaching technique for this 
course. The written and verbal tests suggest a small difference on average, between the students in each 
seminar type but this is not statistically significant. In addition, there is no observable difference in at-
tendance figures and no obvious correlation between preferred learning style and the teaching method 
adopted in each group. However, when considering participation, there was overwhelming evidence in 
support of the combination technique that incorporated elements from each of the other two teaching 
styles. The final questionnaires also revealed that this technique was acceptable for all its participants.   
While the author acknowledges the limitations of the data analysis in this experiment, it should be noted 
that the results are consistent with the approach suggested by Felder of “teaching around the cycle”. He 
argues that when a variety of techniques is used, all students’ preferred modes of learning are met to 
some degree. Certainly, this is true of the combination approach. Felder argues that if students are taught 
completely within their preferred learning styles, they do not then develop the necessary mental skills to 
achieve their full potential. Conversely, if they are taught solely outside their preferred learning mode, 
their discomfort level may be so high as to seriously compromise their learning. Felder argues that the 
optimal approach is to design a course which encompasses the students’ preferred and less-preferred 
styles of learning. In this way, each student gets to work in his/her preferred learning mode for some of 
the time but also gets the chance to develop new learning skills.  
The results from this experiment suggest no significant difference in average written or verbal test re-
sults. However, the average participation figures for the combination groups are substantially greater 
than for the other two teaching styles with only high praise for this particular seminar type. Therefore 
the technique of adopting a combination of different teaching styles would seem to be the best option for 
this course. As noted in previous sections, it would also be worthwhile investigating the individual tutor 
qualities in such an experiment. While the variable is very difficult to measure it would appear that the 
attitude and approach of the tutor can make an enormous difference and indeed, may be clouding the 
results to some degree.   
Clearly, there is no single solution to the problem of teaching a large first year university course where 
contact time is limited. However, the seminar plays an important role in bridging the gap between stu-
dent and lecturer and hence a carefully structured seminar program that considers different teaching and 
learning styles could make a significant difference. 
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